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Abstract: Searching PubMed for citations related to a speciﬁ  c cancer center or group of authors can be labor-intensive. We 
have created a tool, PubMed QUEST, to aid in the rapid searching of PubMed for publications of interest. It was designed 
by taking into account the needs of entire cancer centers as well as individual investigators. The experience of using the 
tool by our institution’s cancer center administration and investigators has been favorable and we believe it could easily be 
adapted to other institutions. Use of the tool has identiﬁ  ed limitations of automated searches for publications based on an 
author’s name, especially for common names. These limitations could likely be solved if the PubMed database assigned a 
unique identiﬁ  er to each author.
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Introduction
Cancer centers around the nation must constantly assess the progress made in their research endeavors. 
A very important component of both the core grant renewal process, and the ability to measure the 
interim progress of research in each program, is the determination of not only the total number of 
publications produced but the collaborations that occurred in the process of creating each publication. 
As cancer research becomes ever more complex, cancer centers that foster a variety of collaborations 
among disparate groups will likely rise to the forefront as leaders in translational research.
Our institution, like many others, is divided into a subset of similar research ﬁ  elds referred to as core 
programs. Each core program receives funding from various sources including a substantial portion from 
the National Cancer Institute as part of a core-grant renewal process that occurs on a ﬁ  ve-year cycle.
Cancer Center core members are assigned to core programs related to their area of research in order 
to enhance collaborations among investigators. Such collaborations are referred to as either intra-
programmatic or inter-programmatic depending on the programs to which the authors of each publication 
belong. It has been our experience that the deﬁ  nitions used to denote intra- and inter-programmatic 
publications have varied among individuals and the consistency with which papers are classiﬁ  ed are 
not reliable. Additionally, reporting the publications has often been the role of each program leader, 
who either has had to aggregate the publications that each program member reports or has to resort to 
the tedious process of searching PubMed manually.
PubMed is a search engine created by the National Library of Medicine to aid in the rapid searching 
and retrieval of articles related to medicine and the life sciences (NCBI, 2005a). The tool offers many 
powerful features, including Boolean operators and the ability to focus a search using “Search Field 
Descriptions and Tags” (NCBI, 2005b). Such tags allow searches to be ﬁ  ltered based on a wide variety 
of options including the institution of the primary author, the dates of publication, and speciﬁ  c medical 
subject heading (MeSH) topics. Unfortunately, the formation of these complex queries is beyond the 
reach of the typical cancer center investigator who has neither the expertise to form such queries nor 
the time to learn how. In fact, our institution actually offers continuing medical education credit for 
individuals who take classes in the use of PubMed.
Multiple applications and interfaces have been written to assist in searching PubMed, often for 
automated text-mining purposes, but also to simply retrieve references based on user-generated queries 80
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(Ding & Berleant, 2005; Lin et al., 2004; Gall & 
Brahmi, 2004). However, the process of identifying 
articles of interest can still be quite complex and 
labor intensive. For our most recent grant renewal 
cycle we chose to improve this process by creating 
an intuitive tool to aid in searching, filtering, 
aggregating, and marking publications of interest 
to the cancer center. A description of this tool, the 
PubMed Query Search Tool (QUEST) follows.
Methods
We created PubMed QUEST using freely available 
open-source tools that will run on multiple 
operating systems. It was built using the hypertext 
markup language (HTML), JavaScript, and Java 
Server Pages.
During the testing phase, input from users was 
utilized to add desirable features in order keep the 
application simple, yet powerful. The tool consists 
of a web front-end with which the user interacts. 
The tool is divided into eight logical steps and 
users simply need to work through each step to 
obtain the ﬁ  nal results. Each step allows the user 
to customize specific aspects of the desired 
parameters for the search query. These options 
include the ability to limit the search based on: 
(1) a date range; (2) a speciﬁ  c institution using 
suggested keywords; (3) speciﬁ  c topics as deﬁ  ned 
in MeSH; (4) speciﬁ  c journals; and (5) speciﬁ  c 
authors (Figure 1).
Formatting options are also available including 
the option to denote articles representing both 
intra-and inter-programmatic collaborations as 
well as formatting the names of cancer center 
investigators in bold. Pre-defined drop-down 
menus were created so that groups of journals could 
be rapidly selected. In addition, pre-deﬁ  ned menus 
were created so that authors could also be grouped 
by program without the need to enter the names 
manually. A help button was made available for 
each step in case users had difﬁ  culty.
In order to denote intra- and inter-programmatic 
collaborations for cancer center programs, we 
developed a strict deﬁ  nition of each that could 
be consistently applied across the cancer center. 
These deﬁ  nitions are:
Intra-programmatic collaboration:
For the program of interest, an intra-programmatic 
collaboration is where at least two authors in the 
publication are part of that program.
Inter-programmatic collaboration:
For the program of interest, an inter-programmatic 
collaboration is where, among the authors in the 
publication who are cancer center members, there 
exists at least one pair of authors who do not share 
any overlap between the programs to which they 
belong.
Once a user speciﬁ  es the correct parameters for 
the search query and presses the “Submit Query” 
button, PubMed QUEST formulates the proper 
query based on the user’s input. Often, multi-
ple queries are created based on the input. These 
queries are sent in succession to PubMed and the 
results are obtained in the extensible markup 
language (XML) format. The XML results are 
parsed using the open source Java Document 
Object Model (JDOM
TM) and further processed 
using Java. The results are then sent via e-mail to 
the user in an easy to read format that can be copied 
and pasted into a word processing document. 
Searching and the subsequent processing generally 
requires anywhere from a few seconds to 30 minutes 
depending on the complexity of the information 
requested.
Discussion
Our experience with PubMed QUEST has been 
favorable. Our application provides for an intuitive 
interface to PubMed that also incorporates local data 
relevant to our cancer center such as the program 
membership lists and the lists of high-impact 
journals relevant to each program. Use of the tool 
allows us to answer many questions rapidly such as 
“How many high impact publications did the breast 
core program publish within the last 4 years?” The 
consistency with which publications are formatted 
also saves a considerable amount of time when 
trying to aggregate the results from the multiple 
programs that comprise our cancer center.
PubMed QUEST directly queries the PubMed 
Database, ensuring that all search results are 
up-to-date. While it is possible to download the 
entire database and store it locally, the effort 
required to do so is prohibitive (Oliver et al., 2004), 
and we found the PubMed servers to be fast enough 
to allow direct queries.
Use of the tool has also revealed a few limitations 
of PubMed QUEST, some of which can not easily 
be addressed. When searching for authors in 
aggregate, it is essential to ensure that the names 
provided are not only spelled correctly (it is very 81
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easy to miss a misspelling among a list of 100 names) 
but that the correct initials are used as well. Correct 
initials are especially important for common names. 
If two names (last name as well as initials) are the 
same, then there is currently no way to distinguish 
between them. As a result, if those individuals 
belong to different programs, the publications will 
count towards each program.
It is ideal to use the most speciﬁ  c name possible 
when conducting a search as this will limit the 
number of citations attributed incorrectly to a 
speciﬁ  c individual. However, if an author has 
published papers using an inconsistent set of 
initials, then there is a greater risk of either 
including papers which do not belong or excluding 
papers which do belong. Please see Figure 2 for 
more details.
Our tool is not able to identify publications for 
which authors contributed as part of a multi-
institutional collaboration but where the primary 
institution was not our own. This is a byproduct of 
limiting our search to our own institution.
These problems described could be resolved for 
future publications if PubMed were to assign a unique 
identifying number to each author (Bohne-Lang & 
Lang, 2005). Confusion over attributing publications 
to authors who share names could then easily be 
resolved. Without such a mechanism in place there 
will likely always remain some ambiguity without 
human intervention from someone familiar with an 
author’s publications. Although this would require a 
large initiative involving the registration of users and 
the maintenance of an accurate and up-to-date data-
base, an online process could be instituted where 
each author had to have a unique ID before submitting 
an article. This would aid in keeping track of an 
author’s work even if they changed their names or 
the institution to which he or she belonged.
As a result of the limitations described, it is best 
to assume that PubMed QUEST provides an 
estimate of the number of publications as opposed 
to an absolute list. Our experience, however, has 
shown that program leaders have also had difﬁ  culty 
providing a “true” list given the large numbers of 
authors for which they need to summarize. 
Additionally, the ability to apply standard rules to 
marking both intra- and inter-programmatic 
publications has greatly simpliﬁ  ed this complex 
Step 6. Provide a specific list of authors,
One author per line, in the form of LastName
Initials, such as:  
John Doe - Doe J
Peggy Sue Doe - Doe PS
...or select from the following groups:
Select a group
All Cancer Center (Core and non-Core) Members
All Cancer Center (Core) Members
UMCCC, program 01: Cancer Genetics
UMCCC, program 02: Cancer Cell Biology
UMCCC, program 03: Molecular Therapeutics
UMCCC, program 04: Radiation Sciences
UMCCC, program 05: Molecular Imaging
UMCCC, program 06: Breast Oncology
UMCCC, program 07: Prostate/Urological Oncology
UMCCC, program 08: Gastrointestinal Oncology
UMCCC, program 10: Chilchood Cancer
UMCCC, program 11: Head and Neck Oncology
UMCCC, program 12: Leukemia/Lymphoma - BMT
UMCCC, program 13: Socio-Behavioral
UMCCC, program 14: Biomedical Prevention
Arenberg DA
Arvan P
Burstein E
Carter-Su C
Clarke M
Collins K
Curtis JL
Day M
Dressler GR
Duan C
Duckett Cs
Dunnick W
EI-Ashry D
Elder JT
Feldman EL
Fingar D
Fisher G
Franceschi RT
Fuller RS 
Gelehrter TD
Figure 1. A screen shot of the section of the tool allowing users to choose from pre-made listed of authors, grouped by program.82
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task and allowed for a consistent and reliable listing 
of such publications for all of our core programs. 
The ease with which the tool can be used is also an 
advantage since it now allows more users to search 
Smith DF
Smith DA
Smith D
Smith D
Figure 2. A diagram illustrating the complexity of searching for 
publications by an author. A  search using the term “Smith D” will return 
all results from the large circle. A search for “Smith DA” will return only 
the small white circle to the right. However, if an author has listed their 
name as “Smith DA” in some publications and “Smith D” in others, then 
searching with the term “Smith DA” could result in some publications 
being excluded (denoted using the circle with dashed lines).
PubMed using complex queries without the 
difﬁ  culty of learning the intricacies of PubMed 
itself.
We believe that this tool has served us well and 
it may also be of interest to other institutions. With 
little effort, and a minimal amount of maintenance 
to keep the lists updated, this tool could easily be 
ported to other institutions.
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